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Annals of Economic ard Social Measurement. 41,1975

MEASUREMENT OF THE COST OF LIVING INCLUDING THE
PUBLIC SECTOR

BY MARTIN DAvID

Since 1948 the CP1, Consumer Price Index. has become a less satisfuctory indicator of cost of living.
COL, us it relates 10  limited and declining fraction of government product. This paper analyses the prob-
lems in constructing a COL index that makes adequate allowance for changes in the guality and relative
importance of government sertices in the consumer’s consumption patierns. A proposal for attitudinal
measures of COL is developed. In addition a stralegy for using existing expenditure and government
data is presenied.

1. INTRODUCTION

Government activity constitutes a large and universally acknowledged fraction
of the total national product. Accounting for government in a measure of the
consuiner’s cost of living (COL) is clearly essential to understanding the changing
welfare of individuals in the economy. Yet, at the present time, neither an official
COL indicator for private commodities, nor a system for developing the COL
index for public and private goods together exists.

By default the consumer price index (CP1) is used as a measure of the change
in real purchasing power of the consumer. Increasing reliance is placed on the CP!
to guide macro-policy, to escalate wages in labor contracts, and to compute
subsistence standards used in income maintenance payments. Reliance on the
CPI has increased despite a secular increase in the role of government in the
national product and enormous qualitative shifts in the quality and mix of govern-
ment services.

I would guess that the change in the consumer price index since 1948 over-
states decreases in consumer welfare. I assume (and these assumptions are debat-
able) that increasing income has caused substitution in favor of government
services so that price indices of private products relate to a smaller share of total
consumption. I also assume that the quality of government goods has increased
substantially so that changes in the cost of inputs included in consumer price
indices do not reflect changes in the unit costs of goods enjoyed.

It is because such guesses cannot be challenged by existing studies that
economists need to concern themselves with the measurement of the cost of
living including the public sector. This paper provides a conceptual framework for
addressing the measurement of COL including government and offers a judgement
on an appropriate strategy for research in this field. In the process the relevant
literature is reviewed. No computations are offered as a solution to the measure-
ment problem ; that must be tackled in future work.

We have made little progress in developing price indices for public services
since the global scrutiny that was given the problem by the Stigler Cominission
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(1961). At the same time the field of public finance has advanced its unders(andingof
the theory of public goods, particularly local public goods. I believe it is now pos-
sible to point towards a number of lines for reszarch on the prices of public goods
that will lead to useful indices of consumer welfare.

To assess the problems that beset the development of indjces of the price of
public services I shall begin with a review of a number of issues that must be deaj
with in any measurement effort. The basic concern of this paper is to discugs the
means for assessing the welfare of the Consumer. Historically, we have used price
indices as a tooi to that end- -if the bundle of £00ds consumed last year costs Jesg
at today’s prices, we surmise that the consumer is better off The paradoxes
created by weighting indexes of prices by different fixed commodity bundles leag
to the more natural concept of a cost of living index (Christensen and Manser,
1973). The cost of living is the dollar cost of maintaining a fixed level of utility.
Over time the consumer may substitute one commodity for another as relative
prices change. The cost of living is invariant to such shifts; the cost of living
concept will be the primary frame of reference for the discussion in this paper.

Superficially it would appear that the cost of living framework extends in g
logical fashion to the case in which the consumer bundle of goods includes both
public goods and 80ods sold on the private marketplace. In the fourth section of
this paper we undertake to explain in what sense such an extension is valid.
First we must deal with a variety of ancillary questions that caused me a good dea|
of confusion, and that have not been discussed in an integrated fashion in connec-
tion with the problems of developing indices of consumer welfare.

2. CONCEPTUAL ISSUES IN THE MEASUREMENT OF CONSUMER PRICES IN THE
PusLic SkcToR

Units of Public Goods and § ervices

Unfortunately the quantity of public goods and services is not always explicitly
defined. While the output of postal services can easily be measured in units com-
parable to private industry (number of letters delivered, total letter-miles of
services produced), the units of output in other areas—-e.g. education, health,
and police services—have not been completely specified and widely recognized.

Ancillary to measurement of COL including goverament, units of output
must be conceptualized and qQuantities of output measured.

Quality Change

A second issue in the computation of a cost of living index that spans both
public and private goods js change in the quality of the good or service delivered
(Griliches, 1971). Over the period since World War 11 we have seen significant
changes in a variety of public services that must be regarded as a shift in the quality
of service rendered

I. In national affairs the Space program appears as a new commodity in the

mix of the government product.
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2 In transportation the development of the freeway network represents d
shift in the guality of transportation. due to its limited access. bigh-specd
design characteristics. (The same change in design appears to be associated
with @ downwards shift in the risk of traffic fatalities for cach vehicle-mile).

3. We have also seois changes in the quality of the environment. hoth negative
and positive. Solid waste disposal standards adopted beginning in 1968
imply that trash and garbage arc being subjected to less polluting disposal.
On the other hand. increasing use of ontdoor recreation facifities has implied
increased congestion. queues. and enviromnental degradation in public
parks and recreation areas (CF. U.S. Conncil of Environmental Quality.
1972)

Each of these examples points to the fact that a quality dimension is an extremely
significant pait of the public sector outpnt. More miles of road. days of school
children taught. or letters delivered are not vithied in the same fashion by the
consmmner as decreases in road congestion. increases in achicvement scores of high
school graduates, or reductions in the clapsed time for the delivery of mail.

The implication of changes in the quality of public services is that a study of
the cost of living including government must be careful to include measures of the
gnality of government ontput as well as the quantity in the measnrement of the
utility function. (Perhaps the only arca where some serions cflorts along these
lines are being made is in the field of medical care.) Where explicit measurement of
quality can not be included in the measurement process. we must be clear that
statistics which treat the government services of 1974 equivalent to service of
1948 or 1929 are based on some reasonable cvidence.

Fortunately, a number of investigations in a varicty of arcas offer suggestions
on how the guality of pnblic services can be assessed. Continuing studies in the
ficld of transportation have lead to a precise theory concerning the relationship
between congestion and the utility of consumption of transport services to the
public (Mohring, 1972). Such work can be extended to the public’s use of other
public facilities. A sccond type of investigation has investigated the quality of
interaction between public agencies and their clientele (Handier and Hollings-
worth. 1971). Other studies have madc 2 beginning on the cost of comphance with
the law to the individual consumer (Willis, 1969).

Several recent studies have treated the quality of government services as a
joint product achieved by distributing a fevel of government service expenditure
over a population (Inman, 1971: Borcherding and Deacon. 1972; and Bergstrom
and Goodman, 1973). That is, the following assumptions are made:

(a) Government services are subject to congestion as more persons arc
served.

(b) Increasing expenditure can offset congestion so that

E=gN"?
where E denotes expenditures for government services, ¢ is the guality of the
service enjoved and N is the population served.! 0 < < 1. (x =0 is the pure

' Alternatively ¢ may be interpreted as a quantily . however, thal interpretation implies 1hat
production of services is less efficient as population served rises. This appears less plausible than the
interpretation in the text.
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public good ; « = 1 is the pure private good. distribiited i an cgalitariin fashion,)
This solution to the problem cfiectively assumes it away. and will he adequate for
only a fimited nnmber of public services that have substitiites in the private Mmarke(
or can be rationed by some. albeit expensive, price mechanism.

The Production Function Jor Public Qutpurs

This last point naturally leads to the question of how public goods are pro.
duced. On close examination we find that many public services are in fact inger-
mediate goods that must be combined with inputs from the houschold before
valved output is created. The road s worthless in the absence of consnmer inveg;.
ment in antomobiles. In pricing the cost of living including government then, we
must be careful to treat intermediate goods as such, We wish to price the cost of
living that ai one time may inclnde access to work on an interurban (with capita!
supplied by a regnlated monopoly) and at another will inelude a4 substantigl
consumier investment in cirs alongside public investment in roadways,

The Price of Public Goods

Having come this far, and having decided that we must measure the units of
ontpnt of public services received by a consumer, the quality of those services, and
the degree to which consumer £00ds are an intermediate product input into the
production of government Oulputs, we are now in a position (o examine the
concept of “cost™ or *'price” to the consumer for public output.

Some services of governments are priced. However, charges collected by
government are seldom a user fee that corresponds (o the market price for privately

the local property tax. Pricing of roads and bridges, in particular, hag been faulted
for failing to include (he true social cost of congestion. Lastly. few if any government
enterprises include a “normul” rate of return on their capital stock.

siderable progress is being made in this area. Cost functions have heen derived for
@ number of local government services (Morris, 1973 - Rieuw, 1972; Hirsch, 1973.
Hirsch, 1972). Unfor!unalely, most of the studies (o date have dealt with cross-
sections that give some perspective on the differences in cost of production in
different geographical areas with little control for the differences in quality of
services. Geographical differences in cost do not reflect movement along a produc-
tion function in a particuiar locality. Moreover itis clear that in some services.

136



economies of scale exist over a limited range of provision. so that the niceties of
production under constant returns to scale do not generally apply.?

Another difticulty compounds the problem of scale economies. The produc-
tion of government services takes place in a variety of market areas. School
districts have one local market area, sewage treatment services another, while some
services, such as hospitals may lack a clearly defined market area or clientele.
If the production function is, in fact, not homothetic, dealing with aggregates of
input costs over several districts, or the smailest commensurable unit, will result
in assigning the wrong weights to districts that operate in a range of decreasing
costs relaiive to those that are constant cost. I feel this is a serious problem.

Even after the problems besetting the mecasurement of cost of government
services have been resolved, a measure of the cost of living including government is
still not defined. Government services are not equally consumed by all segments
of the population, nor are they equally financed by all segments of the population.
The probiems involved in evaluating the benefits and costs of public service are
familiar to each of us who has dabbled in studies of the incidence of government.
(A careful review of the issues, and discussion of the problems of valuing redistribu-
tional expenditures appears in Neenan, et al., (1974), assessing the net benefit of
the fisc.)

Incidence of the Public Fisc and its Relation to the Pricing of Public Services

At this point in time there are two threads to the literature in public finance
concerning incidence : the voluntary exchange (Lindahl) theory of fiscal equilibrium
and the median voter theory of equilibrium. In the voluntary exchange theory
voters {or their representatives) are assemed to bargain in the trading of votes untii
a Pareto-optimal solution is reached. The solution is characterized by two condi-
tions: (1) tax shares of the cost of government are allocated to individuals in accord
with their marginal valuation of government product; and (2) the marginal social
benefit of government summed over all individuals is exactly equal to the cost of
private goods foregone at the margin (Foley, 1970). This model fails to capture
reality for several reasons. Sizeable transactions costs in achieving a bargain
have not yet been incorporated into the theory. Impure public goods (subject to
congestion} imply that a coalition of voters may achieve an increase in their own
utility by threat of withdrawal from the group. When effective, the threat leaves the
remaining voters in disequilibrium and the Pareto optimal solution does not lie
in core {Ellickson, 1973).

The theory of the median voter is less demanding than the theory of Lindahl
equilibrium. It gives us less information and has its own limitations. Certain types
of strategic behavior (side-payments and vote trading) can not be admitted. The
theory assumes that voter preferences on expenditure issues can be monotonicaily
ranked in relation to income (see Bergstrom and Goodman, 1973).

If we accept the assumptions of the Lindahl equilibrium, then the price of
public goods to each citizen voter is the product of his tax share and the marginal

2 Providing that the production function is linear and homogeneous. however, a fixed weight index
exists that relates 1he cost of the factor inputs to the cost of the service being rendered. This is the basis
on which Bergsirom and Goocdman, 1973, obtain their estimates of cost of government services.
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equilibrium, so that observations on ajl individuals can be used to arrjye at
estimates of z utility function. If we accept the assumptions uniderlying (pe theory
of the median voter, we admit a broader scope for the public Sector but we myy
accept that only the median voter on a particular issu? 1sin equilibrium, |y that

by stating that some assumptions can be made that lead to clear conclusions abgy
(i) the tax price of public services to individual consumers and (ii) the suitability of
information from consumers as a basis for estimating a utility function,

Jurisdiction

One additional issye must be raised before we can proceed to 3 discussion of
estimating public prices. Public gocds and services are delivered by a Federa
system that admits substantial variation in the quality and quantity of oca] public
services delivered in any particular geographic location, Helerogeneity of service
levels in ap area, and indeed heterogeneity of service over the whole country,
Create a situation in which consumer equilibrium js establishedjointly by a decision
to locate in one of severa] political jurisdictjons and the purchase of 5 bundle of
consumption goods. The Nature of this political and €conomic equilibriym was
best described by Ellickson, 1971. It is not clear that an equilibrium can pe reached
when tedistributional functions are mandated to local levels of government
(Rothenberg, 1970 and Bradford and Kelegian, 1973),

The implication of these ideas is that 3 cost of living index must adequately



must be conceptualized and quantities of output must be measured. Quality
change must be adequately researched ; preduction functions must be estimated to
arrive at meaningful cost functions; the consonance between public choice and
consumer equilibrium must be made clear; and the role of jurisdiction in providing
heterogeneous prices for heterogeneous bundles of public goods must be clarified.

Before proceeding to discuss the steps that must be taken to implement COL
indices, it scems appropriate to demonstrate that the CP1 is not an adequate proxy
for a cost of living indicator including government Services.

3. ADEQUACY OF THE CPI FOR MEASURING THE PricE OF GOVERNMENT SERVICES
Current Treatment

Though each of us is-familiar with the methodology of the CPI, it may be
useful to review the treatment of the government sector in that price index, to
remind us of the problems that others have long since recognized.” First, the CPI
makes no explicit provision for the output of government, unless it is sold (as in
the case of services of municipal utilities).

Secondly, goods purchased on the market are priced at market prices includ-
ing indirect (sales, customs, and excise) taxes. The portion of taxes inducing market
price changes will be reflected in the price index.

Thirdly, the index omits taxes that are levied on individual income, transfers
of wealth, and the unshifted portions of the corporate income, payroli, and business
property taxes.

This treatment has been discussed and criticized by Kessel and Hansen.
Kessel (1961), in his staff paper to the Stigler Commission, pointed out that the
principal use of the Consumer Price Index is to measure a level of well-being for
the consumer by permitting the computation of real wages. He then went on to
indicate that the index is asymmetric in its treatment of taxes. Wages are measured
at factor prices; goods are measured at market prices, including indirect taxes.
A change in the structure of taxation induces a change in the measure of the real
wage. As indirect taxes rise, the CPI measure increases while money wages and
government activity may remain constant. The resuiting apparent fall in real wages
does not reflect a true change in the cost of living (although the shift of direct into
indirect taxes may imply marked changes in the distribution of welfare for some
individuals in the society).

Hansen (1958) also comments on this peculiarity as he attempts 10 answer the
question: Should the price indicator used for stabilization purposes include or
exclude taxes? Apart from the cosmetic problem that the stabilizing taxes are
reflected in the index being monitored for stability, Hansen concludes that full
inclusion of both direct and indirect taxes is less arbitrary than partial inclusion
and perhaps superior to the complete ommission of the government sector from a
consumer price index.

3 The standard references on CP1 methodology are U.S. Department Labor (1971), Stigler (1961).
and U.S. Bureau of the Census (1968).
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Structural Changes in the Public Sector

The merit of Hansen and K essel's observations is clear when 0N cxamines the
recent history of the government scctor in the U.S. Sjx relevant points may he
made:

1. The share of government in the national product has Increased Markedly.

(Expenditures for goods and services rosc from 13) percent of NNp i,
1948 10.24.2 percent in 1972).

2. The share of the state and local governments in exhaustive spending by
government has also increased. from 47.7 pereent in 1948 (o 59 percent
in 1972,

3. Transfer payments by the government also increased markedly.

4. The social insurance component of those transfers was financed by large
increases in payroll taxes that reduce the share of INCome taxes. Payrol|
taxes increased from 10.4 percent of Federal budgetary receipts in 1948 (o
27.6 percent in 1972

5. At the State and Local level, adoptions of income taxes have sharply
increased the reliance of those governments on direct tax sources. In 194¢
4.1 percent of State and Local revenues were derived from individua|
income taxes: in 1971 12.5 percent came from that source,

6. Lastly, Federal government transfers to State and Local levels of govern-
ment have increased rapidly. so that a smaller fraction of State and Local
government product is financed by locaily raised revenue.? In 1948 sych
grants were 11.3 percent of receipts; in 197] grants-in-aid were 265
percent.

What do these changes imply for the utility of the CPI calculation?

L. Increasing the reiative scope of government implies that the proportion of
goods and services consumed by the household explicitly treated by the CPI has
fallen. Pricing is directly germane 1o a smaller and smaller proportion of the
consumer’s real goods and services consumed. We necd to ask if this js a desirable

1970, Smolensky, et af. 1974).
4. The increased role of payroll taxes in the Federal government scctor increascs
the degree to which market pricing refiects the cost of that sector to the extent that

impact on real wage measurement depend on empirical values and cannot be
determined q priori.

* The corollary is that the jocal cost of expanding State and local Government output has fallen,
because of mgxclx{n_g grants. At the same time the tax price 10 the citizen-voter is less as the proportion
of taxpayers Itemizing property 1ax deductions hag increased.
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5. The increased reliance by state and local governmenis on income taxation
unambiguously reduces the extent to which cost of that government product is
reflected in the CPL
6. The increase in Federal aid to state and loca! governments implics an un-
ambiguous decrcase in the extent to which local government services are priced
in connection with the CPI, although the citect for the aggregate of all government
services will depend, as is suggested by point 4 above, on the change in the pro-
portion of the Federal sector that is priced in connection with CPL

Table 1 reflects the combined effects on these various trends on the degree to
which the market price assumptions of the CPI implicitly reflect changes in the
cost of government.

TABLE 1
INCLUSION OF THE GOVERNMENT SECTOR IN THE Pl

Ratio of Excise.
Customs. Social

Insurance Contri- Ratio of Excisc
butions and Corporate Ratio of Excise and Customs to
Secior Tax Accruals to and Customs (O Purchases of Goods
and Year Totl Receipts Total Reccipts and Services
Federal Government
1929 0.660 0.306 0922
1934 0.821 0.605 0718
1939 0.794 0.323 0425
1944 0.405 0.137 0063
1949 0.583 0.204 0.395
1954 0.544 0151 0.203
1959 0.554 0.139 0232
1964 0.574 0.136 0.241
1969 0.516 0.092 0.184
1972 0.524 0.083 0.182
Ratio of Receipts Ratio of Receipts Less

Less Personal Income  Personal and Corporate
and Estate Taxes to  Income Taxesand Estate
Total Receipts Taxes to Total Receipts

— e —

Staze and Local Governments

i929 0.959 0.939
1934 0973 0.958
1939 0.962 0.943
1944 0.950 0503
1949 0.945 0908
1954 0.943 0911
1959 0.931 0.897
1964 0914 0.580
1969 0.880 0.843
1972 0.853 0.815

As there is probably no consensus on the best way to estimate implicil
coverage of government by the CP], several comparisons are included in the Table.
Price effects of government finance are most completely represented in the CPI

141



if all corporate income tax levies and employment taxes are shifted lorward (o
consumers. Thus indirect taxes, payroll taxes and corporate income levies must be
added to measure the proportion of tax receipts represented in the CPI for both
Federal and State and Local levels of government. The second colump of the
table illustrates the propertion of the government sector that is included in the
CP1 when no pavroll or corporate tax shifting is assumed.

The post-war decline in the fraction of Federal_revenues represented in the
CPl immediately raises the question “ls total receipts a Proper magnitude to
compare with included revenues?” The his:o_nca_l growth in Federa_l transfer
payments to individuals suggests that total receipts is perhaps an excessively large
measure to use for a divisor.®

The third column of the table reiates Federal excisc and customs revenues to
Federal purchases of goods and services. That comparison provides a Ineasure of
the extent to which expendiiures on the national product are reflected in the
CPI. This measure also indicates that taxes included in the CPldecline in relagion
to direct expenditures of the Federal Government.® The lower rank of Table |
shows calculations comparable to those for the Federal governiment sector for the
State and local government sector. By any of the measures in Table 1 the CpI
implicitly reflects a decreasing proportion of the total cost of government desired
by the citizen voter over the period 1929-1972. Direct taxes clearly finance 3
larger fraction of Federal expenditures so that the market price convention mirrors
a smaller portion of Federal government activity than State and local activity.
In both cases, the market price serves as an indicator of government cost only to the
extent that full forward shifting of indirect taxes. payroll taxes. and property taxes
aceurs.

Using the CPl as a proxy for a COL index including government suffers from
another difficulty: namely. so long as public output is not measured one cannot
determine whether increasing expenditures for public goods represent rising costs
for fixed levels of service. constant costs for increasing levels of service. or increased
costs associated with quality change in the goods being delivered.

The importance of this latter point is made clear in the indices of government
performance recently released by the Inter-agency Task Force on Measuring
Federal Government Productivity (1973). The Task Force has made detailed
aalyses of the resources required to produce a variety of intermediate cutputs
within the Federal government. (Vouchers processed. number of checks issued, and
similar measures of work activity were taken as the measures of intermediate
government product.) The index of wage expenditure rose rapidly. This is the
expenditure magnitude implicitly included in the CPI. Over the six-vear period of
measurement wage expenditures rose to |58 percent of their base period value.
However. output also rose. to 113 percent of its base period value. Hence the

*Revert theorerical speculation on the optimal level of redistribution centests such a view.
Hochman and Rodgers (1970} argue that the level of Federal trapsfer payments is a component of the
‘evtor of public goods and senices that ought to be concluded in the wtility function.

A comparable conmputation for state ard ocal gOvernments is notshown. as inier-gor ernmental
transfers financed by direct Federa! taxes must show that the preportion of tax burden measured by
the CP1 has declined even more rapidly in relation 1o outlays of lesser gavernments.
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appropriate index of cost of output rose to only 140 percent of the base period
value.” See Table 2.

1ABLE 2
EXPENDITURE VERsUS COsT 0F OUTPUT—FEDERAL GOVERNMENT PRODUCTIVITY SAMPLE

Current

Fiscal Wage Wage/ Dollar Unit

Year Expenditure Man-Yeai Output Labor Cost
1967 100.0 100.0 100.0 100.0
1968 108.3 104.3 105.1 103.1
1969 118.1 1119 107.9 109.5
1970 132.0 125.2 110.9 119.0
1971 i47.1 140.1 132.3 1309
1972 1579 1521 112.8 140.0

Source Inter-Agency Task Force (1973}, 65

4. MEASURING THE COST OF LIVING. INCLUSIVE OF PUBLIC (GOODS AND SERVICES

The steps that must be taken to produce a COL index that includes public
goods and services are outlined in this section. The likelihood of success in sucii
an undertaking is evaluated. A strategy for research emerges from the discussion.

The principal problem in constructing a COL index is to estimate the para-
meters of the consumer’s utility function. According to the theory of revealed
preference such estimates can be derived from observations on consumers who are
in equilibrium. Unfortunately most citizen-voters are in disequilibrium with
respect to the quantity of public goods provided, unless the voting mechanism
approximates the veluntary exchange mechanism of Lindahl. If not, it is only the
median voter who is in equilibrium with respect to both public and private con-
sumption.

Consider the community of citizens with private consumption ¢ and govern-
ment consumption x. The utility to the median voter of any combination is
U(c, x). In the theory of the median voter, the citizen who casts the swing vote on a
quantitative issue of budget determination is in a position to determine the level
of x and the tax price t,, that he pays for public services. Bargaining among voters
assures that the ratio of private good price to the tax price on the median voter
equals his marginal rate of substitution. The median voter can be regarded as a
maximizing consumer who is in equilibrium in all markets. (Ellickson, 1970).

As a consequence of his role in determining the size of the government sector,
the median voter is also free to vary the structure of taxation in any way that he
wishes. However, the voting power of the community implies that he cannot reduce
his share of taxation without also reducing the size of the government sector and
conversely. Therefore it is appropriate to write the budget constraint of the median
voter as:

Y, = pec + LpX
7 These calculations assume a labor theory of value in which 1he capital cost of output moves in
proportior: to direct labor custs.
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where the prices of consuiner goods are measured at factor COSIS pr ¥ s the
sum of income and net dissaving of the median voter: 1, is the “tax price” of
public consumption.

To estimate the utility function we require data on L Py, and the shyre of the
budget of the median voter that is cxpended va cach pubiic and private cominodity,
That is, we require pre/ Y, and 1,x/Y, . Over time the same individual is not neces-
sarily the median voter, but this causes no problems if the utility function s identica
for aif citizen-voters in the community. At any instant of time only one citizen.
voter is the median voter with respect to Federal decisions. To identify the para-
meters of a utility function that includes the Federal sector, time series data are
obviously required. The budget shares cannot be derived from aggregates, as we
are interested in the expenditures shares of the median individual, (While i may be
possible to approximate the truth by assuming that the median voter is the con-
sumer with median income, skewness in the distribution of expenditures makes it
impossible to assume that the median equals the mean in expenditures,)

I conclude that for the immediate future research effort on the Federal sector
had best be directcd towards measures of the cost of government, p,, in a frame-
work that is not linked to cost of living indicators.

For the State and local sector a much brighter picture cmerges. Cross-
section data, such as the Survey of Consumer Expenditures (CES), give budget
share information for a number of median voters in different jurisdictions.® (Such
data are observations on particular houscholds living in particular Jurisdictions.)
At the municipal level there are 4 sufticient number of independent choices of the
level of government output, that we can estimate the utility function from a single
cross section. For state governments several cross-sections can be pooled to give

budget shares, while regularly collected Census of Government information gives
local public expenditure information. The missing data are the tax shares 1, /p, .
and p, the cost of producing government output. The former must be evaluated by
incidence analysis : the latter, by studies of government cost functions,

Incidence analysis requires both the measurement of direct and indirect
taxes paid and an estimate of the effect of shifting of business taxes and payroll
taxes on the median voter. While the former are already partly included in the
data bases collected for obtaining the quantity weights of the CPI, the estimates of
shifting are not directly measurable, and are noti derivable from a set of assumptions
that will be easily agreed upon by the economics profession. Nonetheless, a number
of efforts to measure incidence of tax burdens indicates that some ad hoc principles
can be used to solve the problem (Tax Foundation, 1966; Musgrave, 1951:
Pechman and Okner, 1974 ; angd Reynolds and Smolensky, 1974).

The measure of public output is clearly a far more difficult problem. However,

* The median voter can be identified directly by studying attitudes towards expendituze and tax
measures (Mueller. 1963). However the assumption that the median voter is the individual with median
Income (Bergstrom and Goodman. 1973) s probably not tco far from the truth.
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recreational sites has been repeatedly attempted (Clawson and Knetsch, 1966;
sec also Cicchetti, 1971 for a “‘pure”” application of this technique).

In other cases one may argue that the public output is not directly measurable,
but that externalities are inverse functions of the level of public provision. Thus the
accident and death rates per vehicle mile travelled constitute an inverse measure
of the output of public services from highway transport. The expected value of
fire damage and theft constitute measures of the inverse of the value of public
emergency services.

ft would appear that a moderate research cffort could reveal the utility
function for local government services. Bergstrom and Goodman (1973) have
alrcady done some work on the tax shares, but have not set their estimates of
demand functions in a framework in which elasticities of substitution between
public and private goods can be estimated (Christensen, Jorgenson, and Lau,
1973). This is vital for the purpose that we have in mind.

A second conceptual problem is created by the fact that we have ignored the
quality of public outputs. I feel that failure to recognize quality exphcitly in the
utility function and in the measu;ement of costs of production will be extremely
misleading. What is required is to extimate a production surface in which quality
and intensity of public output are joir tly related to the inputs of labor and capital.’
If, as most students of the public sector assume, government activity is a superior
good, then it is clear that an incentive cxists 1o substitute additional quality for
quantity as income rises. Recent work on the estimation of production functions
with joint outputs, by Hasenkamp (1973) gives us methodology to handle the
problem. What is lacking in genera! are the data.

To summarize, some immediate progress on the estimation of utility functions
appears possible for the lesser governments in our Federal system. The first
priority for research is definition of units of output and systematic work on govern-
ment cost functions. A second priority is to determine the tax shares of median
voters. Maintenance of a cost of living index will require annual updating of these
variables and measurement of the private expenditure shares of the median voters
through a vehicle such as the present Consumer Expenditure Survey.

I am less sanguine about progress at the Federal level, or progress on the
estimation of joint quality-quantity production functions, as we have so little
data in these areas. An alternative approach to measuring the welfare impact of the
public sector will be discussed in the remainder of the paper.

5. A DIRECT MEASURE OF COST OF LIVING INCLUDING (GOVERNMENT
Construction of Measures of Cost of Living From Surveys

An alternative to pricing the public sector in the manner described above, is
to develop a direct measure of satisfaction with government and deduce changes
in the cost of a fixed level of living from that index.

In principle we are interested in measuring the change in the money value of
the budget constraint of individuals who (a) are in equilibrium at two points in

9 Bergstrom-Goodman and Borcherding-Deacon finesse the problem by (a) assuming a fixed
coefficients production function relating quality to public output and (b) deleting quantity variables
from the utility function.
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time and who (b} report no change in the satisfaction dcn:vcd from their fevel of
living. I would like to explore how this idea can be applied to measure wejfyy,
associated with the public secior. .

In his quarterly surveys Katona hus: u.@d scvcr;-il simple questions 1o define
changes in personal financia! situations. Similar questions can be used o determipe
whether a given houschald is generally bcl.ter or worse off than a year ago. Thosge
who report no change satisfy (b) abovc.‘Thxs group can lhcn be asked to scyle their
opinions on the government sector. Qsm_g questions snm.llur to (ho_sc dFYelOPQd by
Muelier (1963) it is possible to rank mdrvxduals: according to lhelr_ willingness (o
pay additional taxes to support additional scrvxcgs.'o .Convcrscly It 13 possible g
determine the strength of desires to reduce services in order to cut taxes, The
individuals who rank themselves as unwilling to extend or reduce the government
sector are in equilibrium with respect to government : they satisfy condition ()
above. The target group, who are in equilibrium in personal economic dimensiopg
and in equilibrium with respect to the scope of government, is displayed in Figure |,

B
In Equilibrium

With Respect 10
Scope of Governmeny

A
In Personal
Economic
Equilibrium

Figure |

In the target group income can be measured for the current year and the prior
year. [ will define the direct cost of living as the median ratio of income in the

Feasibility

Is a direct measure of cost of living feasible? 1 believe it is. The problems that
will develop fall into foyr categories: sarpling, development of scales, extraction
of an equilibrium group, and measurement of the consumer budget constraint (ie.,
income). The first and Jagg problems are thoroughly discussed in the literature on

** A more recent measurement. unfortunately, neglected to lest opinions on spending agains

}villingness 10 raise taxes. See Katona et al. (1970). The most recent findings (Curtin and Cowan, 1975)
include 1973 data comparable to the 1961 Mueljer data.
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household survey data and need not occupy us here (Bureau of Census, 1968 and
Lansing and Morgan, 1971},

Development of a scale for defining personal economic equilibrium does
not appear to be a major obstacle. It is true that the development of a scale entaiis
measuring an attitude, a state of mind of consumers, in a replicable and reliable
fashion. A quarter of a century of experience in this area gives us some idea of the
feasibility of attitude measurement, in a variety of dimensions that relate to the
problem before us today. The most pertinent measurements arc ircluded in the
Index of Consumer Sentiment, that has regularly been measured by the University
of Michigan Survey Research into a component that pertains to personal financial
dimensions, that are of interest to us here, and more general perceptions of business
conditions.

The Gallup organization reports another type of attitudinal measurement that
bears on the cost of living problem. Since 1946 samples of U.S. adults have been
asked “What is the smallest amount of money a family of four needs (weekly) to
get along in this community?” Table 3 indicates the mean of those reports, histor-
ically and by community size. The reports have face validity, reflecting both an
increase in perceptions of need greater than the corresponding changes in the CPI
and a differentiation between the costs for urban dwellers and more rural areas
(Rainwater, 1973).

TABLE 3
GALLUP "GET ALONG" WEEKLY AVERAGES BY COMMUNITY SiZE

Farm Up 50.000 500,000 1,000,000
and 10 to to and
Rural 49999t 4999992  999999%  above® CPI

S S S S S
January 1946 35.27 4213 45.34 52.61 58.5
August-December 1947 36.66 4588 48.83 53.74 66.9
Junc 1948 43.29 50.84 54.83 61.31 721
May 1949 38.65 49-24 52.81 59.32 714
February 1950 40.42 52.51 52.58 52.01 721
April-December 1951 44.01 57.84 62.58 64.38 778
Oclober 1952 51.12 62.59 66.06 7498 79.5
March 1953 48.48 6255 66.67 59.79 30.1
April 1954 54.44 6283 65.34 63.70 80.5
November 1957 62.07 69.45 83.39 90.10 75.18 80.2
May 1958 55.00 69.39 74.45 84.10 70.42 86.6
Augusl 1959 66.97 76.42 81.73 97.21 95.50 87.3
Augusl 1960 6177 79.50 87.25 96.82 82.32 38.7
January 1961 68.72 80.30 88.50 91.99 100.75 89.6
January 1962 71.43 7299 §7.02 9224 101.28 90.6
April 1963 69.26 78.56 87.77 89.19 99.83 917
November 1964 74.08 81.60 86.26 93.56 99.42 929
December 1967 ’ 92.81 101 115.50 115.83 127.73 100.0
February-October 1969 103.32 109.65 121.80 139.73 142.66 109.3

' Up 10 100,000 in 1946-51: 2.500t0 49.999 in 1951-54.
2 109,000 10 499.999 in 1946-51.

3 5000,000 and over in 1946-54.

* Nol availabie uniil 1957.

Source: Rainwaler (1973). 234.
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Other measurements of attitudes clearly demonstrate ihe ability to documen
important changes in the public perception of its economic and political ingtiyy.
tions. Cantril developed a technique for documenting perception of personal wel).
being that has documented the consumer's sense of progress, a technique yhy
can be used to establish the equilibrium group of Figure | (Wats and Free,
1973, 22-26). Galiup questions on the effectiveness of mstitutions hag received
great publicity in recent months due to the fall in the esteem accorded Congreys
and the Presidency. The same type of perceptions are documented in the Center
for Political Studies’ index of Trust in government which reflected the serious
deterioration in public confidence in government accompanying the credibility
crisis associated with the Vietnam War.

These various attitudinal indices are mentioned to indicate that attitude
measurement is no will o' the wisp and can be linked to important structural
changes in political economy. I{ndeed, recent work by Struempel (1973, 1974)
suggests models for the interrelationships between measures of financial satisfaction
and the real economic condition of the family. The considerable research in this
arca indicates that houscholds can make year-to-year comparisons of thejr
personal economic situation.

The more difficult question is whether a measurement technique can be
devised that accurately reflects the equilibrium or disequilibrium of an individual
with respect to the scope of government activity. Mucller (1963) concludes that
many people do not have a well-defined concept of government activity, and wij]
give responses that must be viewed as contradictory when ore evaluates theiy
implications for the government budget constraint. These conclusions imply that
a battery of questions is required to discriminate individuals with active consensus
to government activity from others whose responses reflect noise. On the more
optimistic side numerous investigators have demonstrated that it is possible to
obtain measures of satisfaction with the activities of Federal, State and local
governments and that these measures record important shifts in priorities for
government activity (Cf. Watts and Free, 1973: Nation's Cities, 1971).

The development of a measure of the equilibrium of the individual with
respect to government thus requires careful conceptual groundwork. This should
not discourage such measurements. We have not arrived at a measure of unem-
ployment rates without arbitrary definitions of the survey week, and part-time
workers. Analogously, definition of an equilibrium group for the direct measure
of cost of living will require a decision on how to differentiate among the activities
of different levels of government, how to elicit the margin between the individuai's
preferred role for government and its current role, and in what way to confront the
individual with the trade-offs required among programs or between public and
private activity.

The job of framing questions and scales is feasible, but it is not trivial.

The extraction of an equilibrium group can be tackled at a variety of levels of
sophistication. The most primitive would be to define the dimensions of Figure
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Joreskog, 1972) The resultant scaling of the underlying measures could then be
used to identify the equilibrium set.

Desirability

A direct measure of the cost of living appears to have a high priority in the
arsenal of policy-related measures of the economy. Perhaps the most convincing
argument in its favor is to consider the alternatives. Earlier in this paper ! argued
that a cost of living measure was unlikely to be implemented to include the Federal
government. Lack of measures of output quantity and quality forestall a com-
prehensive approach to the tax price of that sector. The Inter-Agency Task Force
on Productivity has shown us that some progress on measuring the cost of inter-
mediate government products can be made, but for less than half of the employ-
ment in the Federal sector. This does not seem like a promising way to relate cost
of government to the consuming public. Continued dependence on the deflator for
government goods and services appears an equally unreasonable approach,
given the known changes in the quality of government services that we have
experienced and can continue to cxpect (U.S.-OBE (1955)).

Another class of arguments in favor of a direct measure of the cost of living
lies in the exiernalities provided by a continuing series of measurements on the
consumer’s satisfaction with government activity and taxation. Continuing
measurements by the Inter-University Consortium for Political Research have
demonstrated that it is possible to quantify a secular decline in the public trust in
government and their confidence that government is acting in the interest of the
average citizen. The lack of comparable data on the willingness of the public to
support government activities with additional tax dollars, and satisfaction with
the tax structure has made it possible for a variety of special interest groups to
conduct polls of public opinion with respect to government activity. Lacking
standards of comparison it has been impossible to validate or disprove the finding
of such polls.

A particularly offensive instance of this type of data collection was undertaken
by the Advisory Commission of Inter-Governmental Relations (1973). The study
failed to distinguish random response from strongly held opinion and confused
policy issues at severai leveis of government. Its use of fixed responses strongly
snggests an intention to lead response in particular directions.

I cite the ACIR study because it appears to me that a continuing data collec-
tion effort directed at direct measures of cost of living would create a vehicle to
which policy questions on the scope of government and method of financing
government might easily be added. Lack of continuing measurements of public
preferences relating to the government sector creates a perilous gap in policy-
relevant knowledge. Time series measurements arc mandatory, as the connotation
of questions in this area cannot be defined as precisely as questions about income.
We will learn to improve our measurements only by doing, and criticizing the
results of past efforts.

6. CONCLUSIONS

Three conclusions can be drawn from this analysis. First, a pressing need
exists to invest in the creation of welfare indicators that reflect government activity
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fully and explicitly. The post-war crosion of the degree to which government is
reflected in the CPI casts real doubts on the advisability of using that index as a
proxy for a cost of living index. Yet we are being pushed in that direction by chronic
inflation, measured without correction for improvements in the quantity or
quality of government.

A second conclusion is that we are unlikely to make a rapid breakthrough in
explicitly representing the Federal sector in a cost of living index as output mea-
sures do not exist and a time series approach will be required to measure the pref-
erence function of the median voter. As an alternative, a direct measure of the cost
of living can be obtained from regular surveys of consumer satisfaction with the
public sector. Enough experience has been assembled on this problem, so that a
pilot program of measurement can be undertaken. The science of attitudinal
measurement has advanced to a point where results of value for policy-making can
be assumed. A commitment to undertake direct measurement of cost of living
through attitudinal measures for a five-year period seems to me to be the most
likely means for advancing our understanding of cost of living and its relationship
to costs of government.

The last conclusion that may be drawn from the discussion is that cost of
living measures including the State and local government sector can be devised with
data at hand. The biggest stumbling blocks are quantification of output, up-to-date
measures of cost functions, and techniques for integrating quantity and quality
in a single production constraint. While further progress in this direction is feasible,
it is less significant than work on the Federal sector. Relative to State and Jocal
governmeni a much smaller proportion of Federal government revenue Is now
implicitly represented in the CPI. In absoiute terms barely half of Federal receipts
are reflected in the prices measured by the CPI, even when full forward shifting
is assumed. For this reason | again conclude that a direct, attitudinal measure of
changes in satisfaction with government linked to changes in money income is
more likely to produce needed information concerning the consumer’s level of
living than research using more traditional data.

University of Wisconsin
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